Background and Objective: Appropriate storage and use of medications in households may decrease drug wastage and unnecessary hazard. The objective of this study was to investigate storage, utilization habits, and cost of medications in households in Palestine.
Introduction
In Palestine, 3.77 million populations, there are four main providers for health care: Palestinian Ministry of Health (MOH), Palestinian non-governmental organizations, the UN Relief and Works Agency, and the private sector [PCBS 2008 , Giacaman 2003 ].
Health services are financed through a mixture of taxes, health insurance premiums and co-payments, out-of-pocket payments, local community financial and in-kind donations, and loans and grants from the international community. Reviews of the health sector estimated that total health expenditure in 2002 was 8·6% of gross domestic product (GDP) and per-person expenditure was $135 in 2005 [DFID 2006 ]. Due to these reasons, the Palestinian MOH is trying to reduce unnecessary expenditures including those pertaining to consumption of medications. However, in the past three decades, individual consumption of medications has increased worldwide due to increased interest of the public in health and due to an increase in the availability of over-the-counter (OTC) medications. This increased consumption and dispensing of medications might be associated with increased potential for inappropriate self medication. The inappropriate use of drugs may also result in wastage of resources, increased resistance of pathogens, serious health hazards, adverse reactions and prolonged suffering [Kiyingi and Lauwo 1993] . Thus, the objectives of this study were to investigate (1) types and quantities of medication stored in households, (2) utilization frequency of stored medications, (3) storage conditions and their potential harm to household members, (4) knowledge of household members of potential therapeutic uses of the stored medications, (5) extent of expired and unused stored medications, (6) compare the extent of medication storage obtained in this study with those reported from other countries and finally (7) total cost of the stored medications and the cost of potential medication wastage.
Methodology

Study population
This is a descriptive cross-sectional study of the characteristics of in-home drug storage in northern part of West-Bank, Palestine. This is the first study of its type in Palestine. The study took place during January and February 2009 as part of the assigned pharmacy research course for the final-year students of the Faculty of Pharmacy at AnNajah University in Nablus, Palestine. Approval of research ethics committee was obtained before the initiation of the study
Study tool: the questionnaire
A 3-page questionnaire was developed for this study (see appendix 1). The questionnaire was administered by the students who were thoroughly introduced to the project and clearly instructed about where, how and when to collect data effectively. The questionnaire was administered through personal interview settings. Before the start of the project and collection of the data, the questionnaire was pilot-tested during October and November 2008 in more than 50 house-holds. Based on the preliminary results generated through the pilot study, the questionnaire was modified and finalized. Each student was asked to inspect the drug supplies in their own family house-holds and in four of their closest neighbors, if found, and to conduct an interview with the house-hold member present at the time of interview. On the basis of the inspection and interview, the student was supposed to make an inventory of the found drugs and complete a questionnaire with 22 questions of varied format: checklist, open and closed-ended questions. The first section of the questionnaire included questions about: 1) age of the interviewee, 2) education of the father and mother, 3) total family members and their ages, 4) presence of any type of medical insurance, 5) presence of any healthcare provider in the house-hold, 6) place of residence and income, 7) presence of any family member with a chronic disease, and 9) total number of stored drugs. Regarding level of education, mothers or fathers who attended school for less than the third grade were considered illiterate. Those people can hardly read and write the native Arabic language.
The second section included: 1) correct knowledge of drug use, 2) source of the drug, 3) utilization pattern of the stored drugs, 4) which family member is/ was using the drug, and 5) whether the drug was obtained by a prescription or not. The third section of the questionnaire was filled by the student and the researchers and included: 1) therapeutic class and dosage form of stored drugs, 2) quantity of each stored drug, 3) retail cost, 4) expiration date 5) number of drugs stored in original packaging, and finally 6) characteristics of drug keeping. The students requested the interviewee to guide them to different storage places of the drug products in the house to fill the questionnaire correctly and completely. In this study, each drug was considered as a separate product.
For example, amoxicillin 250 mg suspension and amoxicillin 250 mg capsules were considered different products and were counted as 2 drug products. In this study, real medication wastage was defined as any product that had expired or had no clear expiration date or not being used at all.
Data Analysis
Responses to each question were coded individually, and data were analyzed using the Statistical Package for Social Sciences (SPSS) version 16 
Results
Demographic characteristics of the participants.
A total of 465 household units (families) were surveyed and interviewed. Fifty house-holds were excluded from the study because of lack of cooperation with the researchers. The final sample was 415 house-holds, giving a response rate of 89%. The mean ± SD age of the interviewees was 41 ± 14.1 years. The interviewees were mostly mothers of the families (248, 59.8%), followed by fathers (81, 19.5%) and others above Approximately 42.8% of the families had at least one child less than 6 years of age while 17.6% of the families had at least one adult ≥ 65 years. Less than half (45.8%) of the families were city residents. The percentages of upper, middle and lower-income families were 12.8%, 76.9% and 10.4% respectively. Approximately one third (34.7%) of the families had no medical insurance of any type, 215 (51.8%) had governmental insurance, while the remaining (13.5%) had private insurance. At least one member in 41.1% of the families had a chronic disease. Hypertension was the most common prevalent (20%) chronic disease among the surveyed families followed by diabetes mellitus (17%).
Approximately 6% of the families had hypertension and diabetes mellitus among the family members (Table 1) . Health-care providers were present in 16.4% of the families.
The demographic and socioeconomic characteristics of house-holds enrolled in the investigation are summarized in table 1.
General aspects of stored drug products.
The total number of drug products present in the 415 house-holds was 5505 with an average of 13.3 ± 7.8 per house-hold. The number of drug products stored was significantly and positively correlated with family size (r = 0.17, p = 0.001) and level of father education (r = 0.127, p = 0.01). However, the number of stored drug products was not correlated with the level of mother's education (r = 0.061, p = 0.215) or level of income (r = 0.127, p = 0.076). The number was also significantly associated with the presence of chronic diseases (14.4 ± 8.4 versus 12.5 ± 7.2, p = 0.019) but not the presence of children less than 6 years of age (13.8 ± 7.5 versus 12.9 ± 8, p = 0.22) or adults ≥ 65 years (13.4 ± 6.7 vs. 13.2 ± 8, P= 0.9) or place of living (13.3 ± 8 versus 13.2 ± 7.6, p = 0.9). One way ANOVA analysis indicated that there was a statistically significant difference in the number of in-home stored drug products based on the type of insurance (F = 4.6, p = 0.01), with those having private insurance were having the highest number of stored drug products followed by those with governmental and the least were for those with no medical insurance (15 ± 10.5; 13.8 ± 7.3; 11.8 ± 7.1 respectively).
Storage conditions, utilization pattern and cost of in-home drug products.
Of the 5505 drug products, 2235 (40.6%) were stored in pharmacy cabinets, 879 (16%) in the refrigerator and 2391 (43.4%) in other places around the house (kitchen and bedrooms) ( Table 2 ). When the interviewees were asked about the frequency of use for each drug product, the answers were: 1970 (35.8%) were used regularly (i.e. on daily basis) as a continuation of a treatment, 1674 (30.4%) were used often (when needed), 1799 (32.7%) were never used and 62 (1.1%) were of unknown frequency of use. When the interviewees were asked about the therapeutic uses of each drug product with permission to consult with other family members and the leaflet, 4791 (87.1%) of the answers were correct while 714 (12.9%) were incorrect. The most common dosage forms available were tablets (53.8%) followed by oral liquid dosage forms (13.6%), and capsules (7.8%). Regarding the source of the drug products, 4000 (72.7%) was obtained from private pharmacies while 27.3% were obtained from governmental or nongovernmental pharmacies. Approximately 25% of the stored products were initiated by self therapy. After inspection, 977 (17.7%) of the stored products were expired while 606 (11%) had no clear expiry date, and 3922 (71.25%) were not expired. Approximately half (48.8%) of the expired products were those that were never used. Most (68.1%) of the expired products were in their original container and 54.1% of the expired products were stored at pharmacy cabinet. The total cost of the 5505 drug products was 34,000 USD, distributed as follows 24,816 for un-expired and 9,184 for expired and no clear expiry products. Drug wastage defined as the sum of expired, no clear expiry date and never used products mount to 50.5% with a total cost of 16,000 USD. Details are shown in table 3.
Categories of stored drugs
The encountered products were classified according to the ATC classification and were listed in Table 4 and 5. Alimentary tract drug category (18.52%) was the most commonly encountered followed by musculoskeletal (14.2%) and respiratory categories (13.6%). The most commonly encountered individual drugs were Paracetamol (8.5%), followed by ibuprofen (4.9%), diclofenac (3.7%) and amoxicillin (3.4%) ( Table 5 ).
Approximately half of the expired products belong to alimentary, musculoskeletal, and anti-microbial categories.
Discussion
Our study was an attempt to investigate and clarify in-home storage and utilization habits of drug products in a sample of 415 Palestinian house-holds in north Palestine. In the house-holds studied, a total of 5505 drug products were found, with a mean of 13.3 ± 7.8 per family. The average number of stored medication in this study was different from that reported from other countries ( Table 6 Therefore, compliance and self-medications are two factors that need to be considered when planning to decrease medication wastage and storage at home. The association between presence of chronic diseases and number of stored medications was also expected given that patients with multiple co-morbid conditions tend to consume larger number of medications and tend to change their medications often. In our study, the number of stored medications was positively correlated with family size. This finding was not in agreement with other studies. In the Iranian study [Zargarzadeh et al 2005] , the family size was not significantly correlated with the number of stored medications.
However, in the Sudanese study [Yousif 2002 ], the family size was inversely correlated with the number of stored medications. These different finding in our study versus those from Iran and Sudan could be due to cultural or financial differences. Larger families usually consume more medications. At the same time, larger families usually have lower income and thus less capable of purchasing medications.
The impact of insurance in this study and the one reported from Iran [Zargarzadeh et al 2005] was similar. Households without insurance had the least number of stored medications compared to those with either private or governmental insurance. Insurance seemed to be a positive motive for household members to seek health advice and dispense medications more often than households without medical insurance.
Furthermore, it seemed that presence or absence of medical insurance is a stronger factor than family income as a determinant of the number of medications stored at home.
Actually, most families with higher income usually have private insurance. The presence of particular age groups, for example children < 6 years of age or elderly > 65 years of age was also not a determinant factor regarding the number of stored medications. It seems that family size is more important than age categories in the household/ In our study, 43.4% medications were stored outside the pharmacy cabinet and refrigerator in accessible places to children and demented people. These storage conditions could be considered unsafe; however, whether these conditions actually posed a safety issue in the given circumstances was not further investigated. In the Iranian study [Zargarzadeh et al 2005] approximately 44% of the medications were stored in bed rooms, kitchen and dining room. In the Belgian study [De Bolle 2008] , it was reported that one third of the medications were not stored safely. In the Sudanese study [Yousif 2002 ], the authors assessed the suitability of the storage conditions of medications and found out that rate of unsuitable storage condition was 26%. In our study, approximately and non-opioid analgesics is alarming. These medications are considered safe when used for short periods of time and at lower doses. However, if these medications are used at high rates and were considered for self-medications, then they might be harmful.
Analgesic induced nephrotoxicty and NSAID-induced ulceration are well documented.
Furthermore, reports of self harm with analgesics, particularly paracetamol, are not uncommon. Our results showed that paracetamol was the most common individual medication stored was followed by ibuprofen and diclofenac. This was expected given that there are more than 15 different brand names of acetaminophen marketed in Palestine as an OTC medication with very affordable price. Furthermore, acetaminophen has less harmful effects on gastrointestinal tract compared to NSAIDs when given at therapeutic doses. However, accidental and suicidal poisoning cases with acetaminophen are not uncommon and can be fatal due to sever hepatic failure.
In our study, approximately one in 5 medications (17.7%) had passed the expiration date while 11% had no clear expiration date. Aside from reduced activity, reports about expired drugs causing harmful effects are rare except for tetracycline [Rice et al 1964] . Similar findings were obtained by the Iranian group [Zargarzadeh et al 2005] where 21.7% of the medications inspected were expired and 17.1% of the medications were without a clear expiration date. In the Sudanese study [Yousif 2002 ], 15.2% of the medications were expired and 3% had no clear expiration date. In the Belgium study [De Bolle 2008] , 21% of the medications were expired. When asked about the therapeutic uses of the stored drug products, most interviewees gave roughly correct answers for 87% of the drug products after consulting with other family members and / or reading the leaflet. Also, approximately 25% of drug products were self initiated while 75% were dispensed according to the physician or pharmacist advice. We expect that this piece of result might be skewed because interviewees might have given us scientifically and socially desirable responses regarding self therapy. It is hoped that in real life, family members would initiate self therapy with drug products stored at home after consulting with other family members and/ or the package leaflet.
The results obtained here can be used to estimate the national the drug wastage from households. In our study, 33.8% of the drug products were unused and 28.7% were expired or having no clear expiry date. Therefore approximately 50% of the stored drug products were considered wastage (either expired, unclear expiration date, or unused). In this study the total cost of drug wastage was 34,000 USD in the 415 house-holds.
Assuming that there are approximately 500,000 house-holds in West-Bank of Palestine, the total drug wastage would be approximately 19 million USD. In the Iranian study the drug wastage was 38.8%, in Saudi Arabia 25.8% and in other Gulf countries 41.3%. In Iran, the drug wastage from households was estimated to be 30 million USD.
Our study has strengths and limitations. The relatively large sample and home visits with personal interviewee are considered points of strength to this study. One of the limitations of our study is that we counted different strengths of the same medication as different drug products, which can lead to over-estimation. Since the interviewees were fully aware of the purpose of the project, they may have skewed the results by cleaning their houses from a lot of unused or expired products. However, the findings of high percentage of expired products argue against this assumption. Furthermore, the selection of the households for investigation might ne be representative of the Palestinian population despite that many demographic results of the sample investigated was matching that of the national level, particularly education and insurance coverage.
Another national study need to be carried out to better estimate house-hold drug wastage and pattern of inappropriate drug storage and self use. Finally, continuing education, professional training and educationally advertising are necessary concerning drugs and drug utilization. 
